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PIPETTE DEVICE WITH PIVOTABLE NOZZLE ASSEMBLY 



FIELD OF THE INVENTION 
[0001] This invention pertains generally to a laboratory device. More particularly, this 
invention pertains to an adjustable pipette device for aspirating and dispensing liquids. 

BACKGROUND OF THE INVENTION 
[0002] Persons performing low-impact, repetitive tasks such as word processing 
sometimes report pain and/or discomfort in the hands, arms, and neck. Doctors now 
diagnose such debilitating pain and discomfort as carpal tunnel syndrome or other 
cumulative trauma disorder (CTD) or repetitive stress injury (RSI). Ergonomic disorders, 
such as the aforementioned, have spawned a multi-billion dollar industry intending to 
maximize worker productivity by providing comfortable workstations, chairs, and computer 
hardware, thereby minimizing fatigue and discomfort, 

[0003] Despite the advances of ergonomics for the office environment, in a laboratory 
setting, such as a medical laboratory, laboratory technicians are still subjected to repetitive 
operations with sub-optimal ergonomic devices such as pipette devices. Pipetting is the act 
of aspirating and dispensing controlled volumes of liquid, and is one of the most frequently 
performed repetitive lab operations. Attempts to minimize the occurrences of RSIs in the 
lab have focused on training technicians in body mechanics (e.g., posture, pipetting 
technique, etc.), and providing a ergonomic pipette device. 

[0004] The design of a pipette device is as important as the manner in which it is used. 
Pipette manufacturers recognize the benefits of an ergonomic pipette device, as is evidenced 
by the number of different ergonomic devices available. For example, many devices 
include a contoured handgrip to allow for a relaxed hold on the device. However, a 
contoured handgrip is not sufficient to completely obviate the development of a RSI or CTD 
in awkward, confined or restricted spaces, such as pipetting at lowered benchtops or in fume 
hoods where arm, joint or tendon strain may occur. Healthy technicians will not only have 
better attendance and attitude, but will also perform better with improved pipetting accuracy 
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and precision. Therefore, in view of the foregoing, a need exists for an adjustable 
ergonomic pipette device. 

BRIEF SUMMARY OF THE INVENTION 
[0005] The invention provides a pipette device with a pivotable nozzle assembly. The 
pipette device includes a housing defining a device axis. The nozzle assembly includes a 
pivot mechanism that is rotatably engaged with the device housing. The pivot mechanism 
includes pivot bosses and an indexing portion. A nozzle release is retained by a portion of 
the device housing, and is operative to engage and disengage the indexing portion to select 
the pivot angle of the nozzle assembly. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0006] FIG. 1 A shows a side elevation view of the inventive pipette device. 

[0007] FIG. IB shows a front elevation view of the device of FIG. lA. 

[0008] FIG. 1 C shows a top view of the device of FIG. 1 A. 

[0009] FIG. 2 shows an exploded view of the device of FIG. lA. 

[0010] FIG. 3 A shows a perspective view of the pivot mechanism shown in FIG. 2. 

[0011] FIG. 3B shows a top view of the pivot mechanism shown in FIG. 3 A. 

[0012] FIG. 4A shows a side elevation view of the nozzle release shown in FIG. 2. 

[0013] FIG. 4B shows a perspective view of the nozzle release of FIG. 4A. 

DETAILED DESCRIPTION 
[0014] Referring now to the Figures, and particularly FIGs. 1 A, IB, and IC, one 
embodiment of the pipette device is shown. The illustrated embodiment of the pipette 
device 10 includes a generally pistol-shaped housing, although other shapes are suitable for 
the housing. The housing may be constructed of any suitable material known in the art, but 



Docket No.2053 1 1-9014 



preferably the housing is constructed of a plastic material molded or otherwise formed into 
two distinct halves 24a and 24b which are secured by fasteners such as screws 26 (FIG. 2). 
Preferably, the housing includes an external matte finish that provides a non-slip surface for 
improved gripping and handling of the device 10. The housing includes a handgrip portion 
12, a barrel portion 14, and a nozzle assembly 16. To those in the art, such pipette devices 
are commonly referred to as pipette guns. During typical use of the device 10, the barrel 
portion 14 is oriented substantially parallel with a horizontal work surface (e.g., table, 
benchtop, etc.) In this way, a device axis 1 1 is defined through the device 10, which is 
generally horizontal during typical use, but may oriented otherwise for the user's comfort. 
The nozzle assembly 16 is operable to releasably retain glass and plastic pipettes of various 
sizes and volumes. Additionally, as discussed in further detail below, the nozzle assembly 
16 may be pivoted away from the handgrip portion 12 to reduce arm strain during pipetting. 
Advantageously, the handgrip portion 12 includes an ergonomic treatment to reduce hand 
strain and is hand-neutral (i.e., usable by both right-handed and left-handed users). 

[0015] Trigger buttons 18a and 18b are generally cylindrical and project through a 
portion of the handgrip portion 12. The buttons 18a, 1 8b are positioned for actuation by the 
user's fingers and may include an ergonomic treatment such as a curved, concave, or 
contoured end surface for reducing finger fatigue. Furthermore, the aforementioned end 
surface may include a button-identifying portion such as an indent or protrusion that 
provides a user with a means for telling the buttons apart. Buttons 18a and 18b activate the 
device 10 to aspirate and dispense fluid respectively as is common in the art, however the 
buttons 18a and 18b may alternatively dispense and aspirate fluid respectively. Referring 
now to FIG. 2, the buttons 18a, 18b actuate microswitches or the like (not shown) on the 
circuit board 44 to operate a reversible motorized pump mechanism 42, such as a vacuum 
pump or the like. The pump mechanism 42 applies a positive or negative pressure to an 
attached pipette via one of the variable valve assemblies 46 and connective flexible tubing 
(not shown) within the housing. A variable switch 22 is retained by a portion of the barrel 
portion 14 and may be linked to the circuit board 44 to select the speed of the pump 
mechanism 42 depending on the user's desired pipetting speed and precision. Additionally, 
the pump mechanism 42 is energized by one or more batteries 48, which are rechargeably 
linked to a power jack 50. 
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[0016] As shown in FIG. 2, the nozzle assembly 16 includes a nozzle housing 28 with a 
generally frustoconical shape and central bore therethrough. The exterior of the nozzle 
housing 28 may include gripping detents 29 that facilitate disassembly of the nozzle 
assembly 16 for filter replacement, cleaning, autoclaving, or the like. To provide a 
continuous positive or negative pressure path between a pipette engaged to the nozzle 
assembly 16 and the pump mechanism 42, a number of elements are engaged within the 
nozzle housing 28. Disposed within the nozzle housing 28 is a pipette coupling 30 that is 
made of a rubber or other elastomeric material for frictionally engaging pipettes of various 
sizes and volumes. Also disposed within the nozzle housing 28 and sealably engaged to the 
pipette coupling 30 is a filter 32 for preventing aspirated fluids from entering the pump 
mechanism 42. A seal 34 is engaged to the upper connector of the filter 32, and is sized and 
shaped to plug the pivot mechanism 38 central bore 55 (FIG. 3A, 3B). A tube fitting 40 to 
which the connective flexible tubing attaches is inserted into the central bore 55 and is held 
captive therein by the seal 34. A nozzle shield 36 is affixed to the pivot mechanism 38 and 
is generally annular in shape. The nozzle shield 36 is sized and shaped to substantially 
encompass the sides of the pivot mechanism 38, yet permits access to the bottom 
engagement portion of the pivot mechanism 38. In this manner, the nozzle housing 28 may 
be affixed to the pivot mechanism 38, thereby sealing the nozzle assembly 16. 

10017] Referring now to FIGs. 3 A and 3B, the pivot mechanism 38 is described in 
further detail. As shown, the pivot mechanism 38 is somewhat cylindrical in shape and 
includes a central bore 55 therethrough defining a pipetting axis. A first portion of the pivot 
mechanism 38 includes threads 56 that engage complementary intemal threads of the nozzle 
housing 28. A second portion of the pivot mechanism 38 includes two diametrically 
opposed pivot bosses 54. As shown in FIG. 2, the pivot bosses 54 are sized and shaped to 
snugly fit within pivot sleeves 52 on housing halves 24a and 24b. Additionally, o-rings or 
the like may be disposed on the pivot bosses 54 to provide for smooth rotation of the bosses 
54 in sleeves 52. The pivot bosses 54 project outwardly from an integral support structure 
57 and define a pivot axis 53 about which the pivot mechanism 38 rotates and transverse to 
the device axis 1 1 (FIG. 1 A). The bosses 54 may be cylindrically, frustoconically, or 
otherwise shaped to permit rotation, but it is preferred that the bosses 54 be fioistoconically 
shaped to provide a more tolerant fit in the pivot sleeves 52 so that wobble of the nozzle 
assembly 16 relative to the barrel portion 14 is minimized. The sleeves 52 and the bosses 
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54 are rotatably engaged and provide a pivoting means to angle or otherwise adjustably 
rotate an attached pipette about the pivot axis. Although the illustrated pivot axis 53 is 
transverse to the device axis 11, the pivot mechanism 38 and pivot sleeves 52 may be 
arranged alternatively so the axes 1 1, 53 are oriented parallel, obliquely, or otherwise to 
achieve a desired pivoting of the nozzle assembly 16. Moreover, the device 10 may 
alternatively include, for example, a swivel, ball, joint, articulation, ball-in-socket, or other 
like means for providing continuous adjustability in a variety of directions of the nozzle 
assembly 16. Furthermore, the device 10 may include a locking means to lock, clamp, or 
otherwise inhibit adjustment of the swivel, ball, joint, articulation, ball-in-socket or the like 
so the nozzle assembly 16 may be fixedly retained in a desired position. The locking means 
may include, for example, a pin, screw, clamp, vise, or other fastening means known in the 
art. 

[0018] Integral with the support structure 57 and spaced radially outwardly from the 
pivot bosses 54 is an indexing surface 58. The indexing surface 58 is slightly concave and 
includes a plurality of indexing holes. As shown, the indexing holes are arranged as three 
pairs of vertically spaced holes (59a, 59b, 59c), and the holes of each pair are horizontally 
and equally spaced apart a predetermined distance. The holes 59a, 59b, 59c, when engaged 
by a retaining member such as the nozzle release 20 of FIGs. 4 A and 4B, are operative to 
retain the nozzle assembly 16 at predetermined angles relative to the device axis 1 1. For 
example, the bottom pair of holes 59a may orient the nozzle assembly 16 substantially 
perpendicular to the horizontal axis 11, the middle pair of holes 59b may orient the nozzle 
assembly 16 at a first outward pivot angle (i.e., away from the handgrip portion 12), and the 
upper pair of holes 59c may orient the nozzle assembly 16 at a second (and greater) outward 
pivot angle. Furthermore, as shown in the illustrated embodiment, the indexing surface 58 
may be bisected by a channel 65, and the side portions of the support structure 57 proximate 
the indexing surface 58 may include indexing indents (67a, 67b, 67c). Inwardly projecting 
posts 66 within the housing halves 24a and 24b (FIG. 2) mate with the indexing indents 67a, 
67b, 67c to provide the user with an indication that the nozzle assembly 16 is adjustably 
retained at one of the predetermined angles. As the nozzle assembly 16 is pivoted between 
predetermined angles, the posts 66 compress the halves of the bisected indexing surface 58 
together. When the nozzle assembly 16 reaches a predetermined angle, the posts 66 plunge 
into a pair of indexing indents 67a, 67b, 67c making an audible and sensory "pop", and 
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allow the halves of the bisected indexing surface 58 to decompress. Although three pairs of 
holes and indents are illustrated, fewer or additional pairs could be included to provide a 
user with fewer or additional orientations of the nozzle assembly 16. 

[0019] Referring now to FIGs. 4A and 4B, the nozzle release 20 is described in further 
detail. The nozzle release 20 is slideably retained by a portion of the barrel 14, and is 
operable to select the pivot angle of the nozzle assembly 16. The nozzle release 20 is 
normally biased to engage the indexing holes 59a, 59b, 59c, thereby preventing accidental 
or undesired pivoting of the nozzle assembly 16 during pipetting. The nozzle release 20 
includes a generally planar portion 60 with an upper side 60a and lower side 60b. An 
actuation projection 61 extends from the upper side 60a to facilitate sliding of the release 20 
by a user's thumb or finger. A combination biasing and engagement portion 63 extends 
from the lower side 60b and includes a spring boss 62 and indexing nubs 64. The spring 
boss 62 extends rearward (toward the handgrip portion 12) and accepts a spring such as 
compression spring 21 as shown in FIG. 2. The release 20 is retained within an opening 19 
in the housing proximate to an internal wall 51 (FIG. 2). In accordance with the size of the 
opening 19 and location of the wall 51 relative to the opening, the spring 21 is normally 
compressed against the wall 5 1 so that the spring force normally biases the release 20 
forward (toward the nozzle assembly 16) in the opening 19. Thus, when release 20 is 
normally positioned in the opening 19, the indexing nubs 64 project into and releasably 
engage the indexing holes 59a, 59b, 59c. 

[0020] The indexing nubs 64 and holes 59a, 59b, 59c provide an indexing means for 
effecting discrete adjustment of the pivot angle of the nozzle assembly 16 and a pipette 
when attached thereto. To adjust the pivot angle in accordance with the foregoing, a user 
may grasp the device 10 in one hand and slideably retract the release 20. With the other 
hand, the user may grasp the nozzle assembly 16 and pivot it to a desired orientation. When 
the nubs 64 of the release 20 positively engage a pair of holes 59a, 59b, 59c, the release 20 
may spring back to its normal position in the opening 19 as the user lets go of the release 
20. However, if the user lets go of the release 20 and a pair of holes 59a, 59b, 59c are 
misaligned with the nubs 64, the release 20 will remain displaced from its normal position 
in the opening 19, thereby providing the user with an indication of disengagement. By 
pivoting the nozzle assembly 16 further, the user may positively align the nubs 64 and holes 
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59a, 59b, 59c so the release 20 springs back to its normal position within the opening 19. 
Moreover, if the position of the release 20 in the opening 19 is indefinite, a user may wiggle 
or otherwise manipulate the nozzle assembly 16 to determine if the nozzle assembly 16 is at 
a predetermined pivot angle. In an alternative embodiment, the spring force from spring 21, 
which biases the release 20, may be sufficient to prevent accidental pivoting of the nozzle 
assembly 16, yet precludes a need for a user to manipulate the release 20 concurrently with 
the nozzle assembly 16. 

[0021] Preferred embodiments of this invention are described herein. Variations of 
those preferred embodiments may become apparent to those of ordinary skill in the art upon 
reading the foregoing description. The inventors expect skilled artisans to employ such 
variations as appropriate, and the inventors intend for the invention to be practiced 
otherwise than as specifically described herein. Accordingly, this invention includes all 
modifications and equivalents of the subject matter recited in the claims appended hereto as 
permitted by applicable law. Moreover, any combination of the above-described elements 
in all possible variations thereof is encompassed by the invention unless otherwise indicated 
herein or otherwise clearly contradicted by context. 



